JP 00327675A Machine Translation 



(19) imm^ B*a^#i^jT (jp) 

(12) [^i>aii»J3 'i>Bat*l»^'i>« (A) 



(11) [^^^S^] ^#§92 0 0 0-32767 5 (P2 0 
00-327675A) 



(43) t^/>rjflB] 2PfiEl 2*1 1^28B (2000. 1 
1. 28) 

(54) mm<D^m ^P>><b-&<^3 

(51) imm^mmim 
comum 

405/04 

405/10 

407/04 
(X)9K 9/02 
[FI] 
C07D3n/94 

405/04 

405/10 

407/04 
C09K 9/02 B 

immm} a 
mmm^ ol 

(21) lajJSS^] ^ffiSPl 1-1 4407 3 



(22) CtbSB] ¥Jdt1 1^^5^24B (1 9 9 9. 5. 
24) 

(71) mmx] 



(19) [Publication Office] J^anese Patent Office (JP) 

(12) [Kind of Document] Japan Unexamined Patent Publication 
(A) 

(11) [Publication Number of Unexamined Application (A) ] J^ 
an Unexamined Patent Publication 2000 - 327675(P2000 - 
327675A) 

(43) [Publication Date of Unexamined Application] 2000 Nove 
mber28day(200ai 1.28) 

(54) [Title of Invention] CHROMENE COMPOUND 

(5 1) [International Patent Classification 7th Edition] 

C07D31 1/94 

405/04 

405/10 

407/04 

C09K 9/02 

m 

C07D31 1/94 
405/04 
405/10 
407/04 
C09K 9/02 B 
[Request for Examination] Examination not requested 
[Number of Claims] 3 
[Form of Application] OL 
[Number of Pages in Document] 14 

(21) [i^lication Number] Japan Patent Application Hei 11-1 
44073 

(22) [plication Date] 1999 May 24 day (1999.5.24) 
(71) [Applicant] 



ISTA's Patena(tm), Version 1 .5 (There may be errors in the above translation. ISTA cannot 

be held liable for any detrinKnt from its use. WWW: ht^://www.intlscience.com Tel:80O430-5727) 



IS 



p.i 



JP 00327675A Machine Trans I at 
[SJSiJS^l 000003 1 82 

(72) iftm^] 

(72) [^^#] 

(#%) 1 4(X)624C063 
[F^-A (##) } 4(X)62 KHG6 4(X)63 AA01 BB01 BBO 

(57) im} 

C»**fS] TIE-fift^ ( 1 ) V^.^mm<P a > 




[Applicant Code] 00000 3 1 82 

[Name] TOKUYAMA CORPORATION (DB 69-057-1716) 

[Address] Yamaguchi Prefecture Tokuyama City Mikage-cho 1- 
1 

(72) [Inventor] 
[Name] Momota Junji 

[Address] Inside of Yamaguchi Prefecture Tokuyama City Mika 
ge-cho 1-1 Tokuyama Corporation (DB 69-057-1716) 

(72) [Inventor] 

[Name] Small chamber Yasuko 

[Address] Inside of Yamaguchi Prefecture Tokuyama City N4ika 
ge-cho l-I Tokuyama Coiporation (DB 69-057-1716) 

[Theme Code (Refeence)] 4C0624C063 
(57) [Abstract] 

[Problem] Fading rate to be quick and photochromic compoun 
d vi^ich possesses durability ofthephotochromidty which is 
satis&ctoiy coloration when deteriorating is little. 

[Means of Solution] It is shown with below-mentioned General 
Formula (1), novel chromene compound . 

[Chemical Formula I] 



CD 



In above Formula, Rl , R2, is hydrogen atom , alkyl group an 
d aryl group etc,the R3 and R4 may differ mutually, it is a aryl 
group and a heteroaryl group etc. 



iim^ 1 ] Tffi-aSjC ( 1 ) 



[Claim(s)] 

[Claim 1 ] Below-mentioned General Formula (1) 
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[it^] [Chemical Formula 1] 




l^. TIEiC (2) 



Inside of { Formula, substituent Rl , As for R2 hydrogen atom , 
alkyl group , aikoxy group , It possesses and aralkoxy group , 
amino group, substituted amino group , cyano group , the 
substituted or unsubstituted aryl group , halogqiatom, aralkyl 
group and nitrogen atom as heteroatom it is a condensed 
heterocyclic g^upwhich aromatic hydrocarbon ring or aromatic 
heterocycie condenses in substituted or unsubstituted 
heterocyclic group or said heterocyclic group which 
haveamnected with said nitrog^ atom and indene ring, p and q 
therespective substituent Rl , are integq- of 0 to 3 >^ch 
displays numberof R2, substituent R3 and R4 may differ 
mutually, below-mentioned Formula (2) 



[ f b 2 ] [Chemical Fonnula 2] 

R' (2) 



mmi^. 7;u^;uS^fcii/Npy>ll^-C'^y. n(i1 
-som^v&^o ) vm^hi>^. tkjC (3) 



Are shown with (In Formula, R5 is substituted or unsubstituted 
aryl group or substituted or unsubstituted heteroaryl group, R6 
is thehydrogen atom and alkyl group or halogen atom, n is 
integer of 1 to 3. ) group and below-mentioned Formula (3) 
which 



lit 3} [Chemical Formula 3] 



(3) 



tScD7';-;uS. g^=bL<(ii^glt&ro^TP7'j-ju 



Group , substituted or unsubstituted aryl group , substituted or u 
nsubstituted heteroaryl group , alkyl group or R3 and R4 which 
areshown with (In Formula,. R7 is substituted or unsubstituted 
aryl group or substituted or unsubstituted heteroaryl group, m is 
theinteger of 1 to 3. ) becoming simultaneous, it is a aliphatic 
hydrocarbon ring basis or aaromatic hydrocarbon ring group 
which are formed. } With chromene compound which is shown. 
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(ss*® 3 ] 1 ism© □ > >^b^^ ^ u 



[0001] 



[0002] 

Ti^^jS i-(D«lifil::ttit*9J3&iftJittttSift 



[0003] PCTf$^til8i'i:tMeB*fflgW0 9 6/l 4 
5 9 6^l§lailllC|J, TSBiC (A) T^^tlS^^n^^ 
<b^WFjF^Tv$:KTU'6o 



[0004] 

Iib4] 

H3C , 




(A) 



[Claim 2] Photochromicity material which consists of chromB 
ne conpoxind which is stated in dieQaim 1 . 

[Claim 3] Containing chromene compound which is stated in C 
laiml.photochiQmicity optical material whidibecomes. 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention changes in f 
omi which is colored with lighting of thelight which includes 
ultraviolet light like light of sunlight or mercury lamp,the 
change is reversible and it shows fading rate udiidi is superior, 
furthermore it regards novel chromene compound vy^ere 
coloration when deterioratingis sup^or durability of 
photochromicity little. 

[0002] 

[Prior Art] When here several years it comes with photochromi 
sm and, being a phenomenon which isobserved, it irradiates light 
which includes ultraviolet light like lightof sunlight or mercury 
lamp m a certain compound, when color changesrapidly, stops 
lighting of light and places in dark place it is thereversible 
action which returns to original color, compound which 
possesses this property was called photochromic conpound, 
from the various compound was synthesized until recently, but 
as for specialcommonality it is not recognized in construction . 

[0003] Chromene compound which is shown with below-mentio 
ned Formula (A) is disclosedin PCT patent application 
unexamined publication specification WO 96/14596 
specification . 

[0004] 

[Chemical Formula 4] 
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[0 0 0 5] Lfj^L. ::<D<7n;*>{tS5ltt, igfeiSfi 

W^ttt^ato^SffiOtK t.®-ei*^CA^ofco PCT 



[0006] 
[^t5] 



[0005] But, as for this chromene compound, when &dmg mte t 
o be slow furthentioredetenorating, coloration was large, either 
repeated durability now one was notsomething which it is 
satisfied, compound which is shown with below-mentioned 
Formula (B) is disclosedin PCT patent application unexamined 
publication Specification WO 97/48762 specification . 

[0006] 

[Chemical Formula 5J 




(B) 



[0007] LtJ^U ^©^^n^Mt^^tt, iSfej$ffi 
[0008] 



[0009] 

p 5 ^ iimm\z^hh ti^^ hiz^-ox 



[0007] But, it was something where as fcH* this chromene compo 
und, &ding rate is slow, isladdng in practicality . 



[00 1 0] 
[it 6] 




[Problems to be Solved by the Invention] Then, as for object of 
this invention, photochromicity characteristic furthermore 
improvingthe in comparison with conventional compound 
which was inscribed, fading rateto be quick and is to offer 
chromene conpound which is superior less ofcoloration when 
deteriorating in durability of photochromicity. 

[0009] 

[Means to Solve the Problems] As for this invention, being som 
ething which is proposed in order toachieve prephase object, 
fading rate of novel chromene compound is quick, it is 
somethingwhich is completed coloration at time of 
anddeterioration is superior little in durability of 
photocliromicity, on thebasis of knowledge which is acquired 
with these inventors that. As for namely, this invention, below- 
mentioned General Formula (1) 

[0010] 

[Chemical Formula 6] 



(1) 
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[00 11] SJ^iSRK RMtmrn"?-, 7;u 

^7 5/^. v7>'S. Ml^i^,t<IJ^^SJ$CD7'J-;U 

Xt^lK Tffi^ (2) 



[001 1] Inside of { Formula, substituent Rl , As for R2 hydrpgp 
natom, alkyl group, alkoxy group , It possesses and 
aralkoxy group, amino group, substituted amino group , 
cyano group , the substituted or unsubstituted aiyl group , 
halogen atom, aralkyl group and nitrogen atom as 
heteroatom it is a condensed heterocyclic groupwhich aromatic 
hydrocarbon ring or aromatic heterocycle condenses in 
substituted or unsubstituted heterocyclic group or said 
heterocyclic group which haveconnected with said nitrogen 
atom and indene ring, p and q therespective substituent Rl , are 
integer of 0 to 3 which displays numberof R2, R3 and R4 may 
differ mutually, below-mentioned Formula (2) 



coo 1 2] 



[0012] 

[Chemical Formula 7] 



[0013] i^Pi^. R5itm\^tL<\t4mn(D7*J-\ 
fey, R6|i7KSilT. 7;U4r;US^fc(iMP>f>Ji^T* 

fey. niii-a^Sft-efc-So ) vfr^^M&. ts 

jC (3) 
[00 14] 




(3) 



[0013] Are shown with (In Formula, R5 is substituted orunsubs 
tituted aryl group or substituted or unsubstituted heteroaryl 
group, R6 is thehydrogpn atom and alkyl group or halogen 
atom, n is integer of 1 to 3. ) group and below-mentioned 
Formula (3) which 

[0014] 

[Qiemical Formula 8] 



[0015] (iC^', R^itm^tLKit^m^COr^J-l 
fey. m[i1~3©||§{TfeSo ) T'jF^tl^S. 
xP7y-JUS. 7)1^)1^. ^tzitRK R^i3<-n\z 



[0 0 16] m^mit. ±i2-flftic (1) vm^hi> 

<7Ppi><k^i^J:y/<fS7:j- h-^nS-y^WTfe*. M 
\zmo)%mit. ±E-flfl:^ (1) r'^$it^^7P>>^b 



[0015] Group , substituted or unsubstituted aryl group , substitu 
ted or unsut«tituted heteroar>4 group , alkyl group or R3 and 
R4 which areshown with (Li Formula, R7 is substituted or 
unsubstituted aryl group or substituted or unsubstituted 
heteroaryl group, m is theinteger of 1 to 3. ) becoming 
simultaneous, it is a aliphatic hydrocarbon ring basis or 
aaromatic hydrocarbon ring group which are formed. } \Wth it 
is a chromene conpound which is shown. 

[0016] Other invention is photochromicity material which con 
sists of chromene compoundwhich is shown with above- 
mentioned General Formula ( I ). Furthermore other invention 
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(00 17] 

^tL<mm^<07 7^;U 



[0 0 18) TJi^ji^tLxit. mzmmit^Mi^ 

n-yaeiu^, ^v:/ptf;us, n":^^;uS, se 



containing chromene compound which is shown withthe above- 
mentioned General Formula (1), is photochromicity optical 
material which becomes. 

[0017] 

[Embodiment of Invention] In above-mentioned General Fomnu 
la (I), substituent Rl and R2 have and thehydrogen atom , 
alkyl group, alkoxy group, aralkoxy group , amino group, 
substituted amino group , the cyano group , substituted or 
unsubstituted aryl group , halogen atom , aralkyl group and 
nitrogen atom as heteroatom itis a condensed heterocyclic 
group which aromatic hydrocarbon ring or aromatic heterocycle 
condenses in substituted or unsubstituted. heterocyclic group or 
said heterocyclic group whichhave connected with said nitrogen 
atom and indene ring. 

[0018] As alkyl group, especially restriction is not done, carbo 
n number 1 to 4 alkyl group is desirable generally. When 
preferred alkyl group is illustrated, methyl group , ethyl group , 
n- propyl group, the isopropyl group, n-butyl group , s- 
butyl group and t-butyl group etc can be listed. 



[0 0 19] 7Ji^^iymm\zmm^hui^tK -m 

[0 0 2 0] 77>U=3+i/StLTI*, ^(3«|fili$tl 

mm-'-i o©7^;i/3#*>S3Si<s?*LL^ 

[002 1] fm7zy&tLxit. ^izmmttuxu 
uA<, 7;u+;i'7£/Ss *:>7)i^)i7zy^s 7'J- 

;L'7SyS^fcI*v7'J-JU7 5>'SA<»*LL^ Jfffi 

um7^y&^mmzmmt^t. y^ji.7 5/s 

, xf^;U75-/S. ■7i-;U75-/S, 'yi^^)V7^J 
S, i;x5^;U7£/S, i;:7x-;U75/S, m^mi 

[0 0 2 2] 7'\-)\.mt^^\z%m•^i(\.tl\.^tK -flsM 

iziift^gje-i oa>7'J-^i'S;!)<$?^Ui^ y^W^7 

lf^Ci:A<T'#^o ^yt7'J->il/S(DSi^Si:LT(*. 
R2i:j5]^CD7;L'^^l'S, 7;U=i^vS. 7'J-;U 

m.%w<=^ t7^)~}i^t tm^ L r I ^ ®m t U < 



[0019] Alkoxy group especially is not restricted, carbon numbe 
r 1 to 5 alkoxy group is desirable generally. When preferred 
alkoxy group is illustrated concretely, methoxy group , ethoxy 
group , then - propoxy group , isopropoxy group , n - butoxy 
group, s- butoxy group and t - butoxy group etc can beiisted. 

[0020] As aralkoxy group, especially restriction is not done, c 
aibon number 6 to 10 aralkoxy group is desirable. When 
preferred aralkoxy group is illustrated concretely, phenoxy 
group and naphthoxy group etccan be listed. 

[002 1 ] As substituted amino group, especially restriction is not 
done. alk>i amino group , dialkyl amino group , aryl amino 
group or diaiyl amino group are desirable. When preferred 
substituted amino group is illustrated concretely, methylamino 
group , ethylamino group , the phenylamino gro^> , 
dimethylamino group , diethyl amino group and 
diphenylamino group , such as it is listed. 

' [0022] Aryl group especially is not restricted, carbon number 6 
to 10 aryl group is desirable generally. When prefenred aryl 
group is illustrated, phenyl group and naphthyl group etc can 
beiisted. In addition it possesses alkyl group , alkoxy group, 
aryl group, substituted amino group and nitrogen atom which 
are similar to Rl and R2 as thesubstituent of aryl group, it can 
list said nitrogen atom and as heteroatom and thecondensed 
heterocyclic group etc which aromatic hydrocarbon ring or 
aromatic heterocycle condenses in substituted or unsubstituted 
heterocyclic group or said heterocyclic group whichhas 
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connected with aryl group. 



[0 0 2 31 /\n^:^WftLXlty-jmm=f. i&^m 

[0 0 2 5] ^3ft0^£^TQ|5^fcLT^LKS*IS 
fi«Hz(*2-l 0, }(f$L<li2-6-eib*p ai^9l::fi>r 
-6t, ^;t/t^»JyS, e^'JiJ/S, tfP'Ji?--/uS, 

[0 0 2 6] atft^R^ R^fi^mt^^t^^mit. ^ 



[0 0 2 7] al«*if^+ifflttSR«. R2oe»$ 

*Lo-3<DS»T?fc4A<, 2mT3&<»a-eaE)4b, p, 

[0 0 2 8] ±S2-a5jC (1) *<D, R^IJ, Sl^ 
l=SftoTtc>:L\ TKS (2) 

[0029] 

[fbg] 



4 



[0023] Fluorine atom , chlorine atom and bromine atom or io 
dine atom can be listed as halogen atom 

[0024] Aralk>i group especially is not restricted, carbon numbe 
r 7 to 1 1 aralkyi group is desirable generally. When preferred 
aralkyd group is illustrated, benzyl group , phenylethyl group , 
phenylpropyl group and the phenyl butyl group etc can be 
listed. 

[0025] 



[0026] Position where substituent Rl and R2 connect with ring 
is notrestricted, if it is in bondable position of each endocyclic, 
especially. 

[0027] P and q respective substituent Rl , display number of the 
R2 and it is a integer of 0 to 3, but 2 or less is ideal. When p 
and q are each 2 or more, each basis is gooddifiering mutually. 



[0028] R3 and R4 in above-mentioned General Formula (1) ma 
y differ mutually, thebelow-mentioned Formula (2) 

[0029] 

[Chemical Formula 9] 



r 



(2) 



[0 0 3 0] (iC*, R5|ia«|tL<(*3^fitt(7)7'J-| 

xC (3) 
[003 1] 



[0030] Are shown with (In Formula, R5 is substituted or unsuhs 
tituted aryl group or substituted or unsubstituted heteroaryl 
group, R6 is thehydrogen atom and alkyl group or halogen 
atom, n is integer of 1 to 3. ) group and below-mentioned 
Formula (3) v^ch 

[0031] 
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[Chemical Fonmila 10] 




[0 0 3 2] R^itmt\.<\tnmL0>7^)-\ 

fey. mli1-3<DS«T*ife«o ) ViF^^^m. Stfe 

tp7U-;uS. r^u^-^i'S, tfciiR3, R4A<-$g|- 

[0 0 3 3] ±gB^ (2) 4^(0 R5|i, Slft*fcI*ltS» 

[ 0 0 3 4] 7 ')-jimt Lximzmm^hui^ij^. 
[0 0 3 5] 7V--/u»a)fift«tLr(t, mm<0RK 

li, fflift75-/S. 7;Hi4r*>», 7;U+^US. 
^*'^T□ii^t LT:&LttS«i^^t7'J-;USi:A< 



[00363 iEtts*<<s^'r sfi[S(*t#i=i8^$ ti-r. 



[0 0 3 7] 'NTa7'J--»bSi:Lri*t#(=lfi$$4i3& 
«S^»4~1 2<7)'Sxn7'J-;l^36<»*Lt^ 

[0 0 3 8] ^TP7'J-;USa)Si^S<bLT(i. JliE 

5f^t<ii. SJ^i7ayS, 7;nj4ri/S, 7;u^;uS 

. ^m'f^^Tcim^tLx^Lm^mm'^t^^a 



[0032] Group , substituted or unsubstituted aiyl group , substitu 
ted or unsubstituted heteroaiyl group , alkyl group or R3 and 
R4 which areshown with (In Fomula, R7 is substituted or 
unsubstituted ar>4 group or substituted or unsubstituted 
heteroaryi group, m is tfieinteger of 1 to 3. ) becoming 
simultaneous, it is a aliphatic hydrocarbon ring basis or 
aaiomatic hydrocarbon ring group which are fomned. 

[0033] R5 in above Formula (2) is ar^ group or substituted or u 
nsubstituted heteroaiyl group of substituted or unsubstituted. 

[0034] As aryl group especially it is not limited, carbon numbe 
r 6 to 10 aryl group is desirable. When it illustrates concretely, 
phenyl group and naphthyl group etc can belisted. 

[0035] As substituent of aryl group, basis and synonymous basis 
which youexplain Maede Rl , as R2 are applied. It possesses 
preferably, substituted amino group , alkoxy group, alkyl 
group and nitrogen atomas heteroatom and it can list 
condensed heterocyclic group which aromatic hydrocarbon ring 
or aromatic heterocycle condenses inthe substituted or 
unsubstituted heterocyclic group or said heterocyclic group 
which have connected with said nitrogen atom and thearyl 
group. 

[0036] Position where substituent connects especially is not lim 
ited,either total number of substituent especially is not limited. 
When aryl group is phenyl group, if it is a 3 position or a 4 
position and a naphthyl group,die 4 position or 6 position is 
desirable. 

[0037] As heteroaryl group especially it is not limited, carbon 
number 4 to 12 heteroaryl group is desirable. When it illustrates 
concretely, thienyl group , fuiyl group, pynrolinyl group , the 
p>Tid>1 group , benzo thienyl group , benzofuranyl group and 
benzD pyiTolinyl group etc can be listed. 

[0038] As substituent of heteroaryl group, that you explained a 
bove-mentionedRl , as R2 synonynuus basis is applied. It 
possesses preferably, substituted amino group , alkoxy group, 
alkyl group and nitrogen atomas heteroatom and it can list 
condensed heterocyclic group which aromatic hydrocarbon ring 
or aromatic heterocycle condenses inthe substituted or 
unsubstituted heterocyclic group or said heterocyclic group 
which have connected with said nitrogen atom and 
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[0 0 3 9] ±25^ (2) ^(DR^it7\^mm'fs t;u^;u 

[0040] ±25^ (2) il30nli|gyigLm{i^^L 

[004 1] ±EiC (2) di^wi^^mmz-m-t 

St. 7i-;U-X5^b-;i/S, (4- (N. N-i/;* 

5^ju7S/) -xt-;uS. (4- (n. n 

;U7t-s'J>'7i--*U) -XT-;bS. (4-tf^'Ji?y7 

-Xt-JUS. (4-;^ h^v7i-JI/) -Xt-;1'S 
, (4->^;U7x-;u) -Xf-iUS. (2- (N. 
N-v>T;u75y) 7i-;u) -xt-;uS, (2- 

;i,Xx:::;uS. (4- (N. N-i^pt^^UTSy) 7x 
-1 ->5^;uxt-;|/S, (4-;* h:^F*>7x- 
;u) -1->^;UXT-;US, 7i-JU-1-7;U:i-n 
XT-^Uil, (4- (N. N-5?y^;i/75/) :7x~ 
^b) -1-7;U:j-PXT^JUS, 2-^x-;u-xx~ 
2-7«j;u-xt-;uS. 2- (n->t;i) e 
p»j--iu-xx-;uS, 2-'<>y5^x-jp-XT-;u 

2-'<>i;77-;U-XT-;i'S. 2- (N->^ 
<>K'JJU-XTx;uS*IS^I«CtA<T?#*o 



theheteroaiyl group. Position where substituent connects 
especially is not limited,either total number of substituent 
especially is not limited. 

[0039] R6 in above Formula (2) is hydrogen atom and alkyl gr 
cup or halogen atom. When preferred alkyl group is illustrated 
concretely, you can list methyl group, the ethyl group and 
propyl group etc. When halogen atom is illustrated concretely, 
fluorine atom , chlorine atom and the bromine atom or iodine . 
atom can be listed. 

[0040] N in above Formula (2) shows repeat unit, it is a integer 
of 1 to 3. From viewpoint of starting material acquisition, it is 
desirable for n to be thel . 

[0041] Preferred basis of above Formula (2) is illustrated concre 
tely when, phenyl - ethyienyl group , (4 - (N,N-di 
raethylamino) phenyl ) - ethenyl group , (4 - (N,N-di 
ethylamino) phenyl ) - ethenyl group , (4 - morpholino phenyl 
) - ethenyl group , (4 - piperidino phenyl ) - ethenyl group , (4 - 
European jp9 di no phenyl ) - ethenyl group , (4 - 
methoxyphenyl ) - ethenyl group , (4 - methylphenyl ) - 
edienyl group , (2 - (N,N-di methylamino) phenyl ) - ethenyl 
group , (2 - methoxyphenyl ) - ethenyl group , phenyl - 1 - 
methyl ethenyl group , (4 - OM,N-di methylamino) phen>i ) - 1 - 
mediyl ethenyl group , (4 - methoxyphenyl ) - 1 - methyl 
ethenyl group , phenyl -1 - fluoro ethenyl group , (4 - (NJ^- 
di methylamino) phenyl ) - 1 - fluoro ethenyl group , 2 - 
tiiienyl - ethenyl group , 2 - furyl - ethenyl group , 2 - (N - 
methyl) pyrrolinyl- ethenyl group , 2 - benzo thienyl - 
ethen>d group , 2 - benzofiiranyl - ethenyl groi^) and 2 - (N - 
methyl) indolyl -ethenyl group etc can be listed. 



[0042] ±ExC (3) 4>a)R'i*. atttt<»a 

%(J>7 'J -;uS^fc(*Stft t L < ttlfififtO'^T P 7 U 

sa{;a8it.L<i*i^fi«icD^Tn7'j-juStt, isje 

[0 0 4 3] ±ffia (3) »fa3mli«yjSU#fi$*L 

[0 0 4 4] ±sEis: (3) (h^w^i^^^^m^miv^t 

St, 7i:=.;i'-x5^'j-;uS. (4- (N. N-vj< 
5^;i'7S/) :7i-;u) -xt:i-*US, (4- (N. N 
-vx5^;U7 5/) :7xii;u) -xt-;uSs (4-^ 
;i.7^'jy"7x->u) -x5^-;u^. (4-t''<'J v-/:? 
ji—M -x5^-;i.S, (4-i~P'J v>' 
-x^z.;i/S. (4-pt h^v7x-;u) -x^-;uS 



[0042] R7 in above Fommila (3) is substituted or unsubstituted a 
lyl group or substituted or unsubstituted heteroaryl group. Here, 
substituted or unsubstituted aiyl group and substituted or 
unsubstituted heteroar)^ group are basis and synonymous basis 
whichyou eiq^lain as afcmnentioned R5. 

[0043] M in above Formula (3) shows repeat unit, as for m with 
theinteger of 1 to 3, as for m 1 is ideal from viewpointof ease 

of obtaining raw materials. 

[0044] When preferred basis of above Formula (3) is illustrated 
concretely, phenyl xdust Ni jpl 1 basis, (4 - (N,N-di 
methylamino) phenyl ) - ethinyl group , (4 - (N,N-di 
ethylamino) phenyl ) - ethinyl group , (4 - moipholino phenyl 
) - ethinyl group , (4 - piperidino phenyl ) - ethinyl group , (4 - 
European jp9 di no phenyl ) - ethin>4 group , (4 - 
methoxyphen>d ) - etiiinyl group , (4 - methylphenyl ) - 
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> (4->^;U7i-;L.) -X5^-;^ (2- (N. 
N-i;>f-;l.75>') 7i-;U) -x^-;i,S, (2- 

2-:7'j;u-x?^z.;us, 2- (n-/^;u) 
en>J-;u-x^-;US, 2-^>i/5^x-;u-x^;i. 
2-K>v/75-;u-x^-;uS, 2- (N->f^ 

[0 0 4 5] ^y--. r3, R4i:trcO. 7;U+ji.SirL 
S«t(5]Sa)ST?fc^o ^fc. R3<i:R4tA<-$iiic^for 

[0 0 4 6] ^tz. R^tR^tt^-mztji^XrMt^ 

[0047] R^ R^(om<tt^o^t. Sfiit,u< 

[0048] $b(-. R3, R4<D'>/j:<ttT0l*, H 
^ i: 7 'J -;USs!c LMi^TP7'J--'US<t A^IS^ L T L ^ 

iSS^S^Si:LTWt'S7'J~;^SX^^'^x^7'J- 
^ LSS^3^0^^<b 7 'J -;^S5fel^^ j>NT 07'; --/USi: 

^Tn7'>l-;uS'efc-SiC (2) xm^h^&. XfiR 

mi^^ tr*) -;uSsiii^(j'NT □ 7 'j 1 u 

^mm^^m^^t ur^-r ^7'j-;bS3iii^xP7 
y-;uST?&5xC (3) xiTit^Hh^x&^ztmt 



ethinyl group , (2 - (N,N-di methyiamino) phenyl ) - ethinyl 
group , (2 - methoxyphenyl ) - ethinyl group , 2 - tfiienyl - 
ethinyl group , 2 - furyl - ethinyl group , 2 - (N- methyl) 
pyrrolinyi - ethinjd group , the2 - benzo thien^ - eth>i 
group , 2 - benzofiiranyl • ethinyl grotq) and 2 - (N- methyl) 
indolyl - ethinyl group etc can belisted. In addition, it is a 
basis and a synonynaous basis where substituted or unsubstituted 
aryl group orthe substituted or unsubstituted heteroaiTl group 
especially is not limited as R3 and R4, explains as 
theaforementioned R5. 

[0045] Especially restriction is not done as alkyl group as R3 a 
nd R4, inaddition. It is a basis and a synonymous basis which 
you explain as theaforementioned Rl. Inaddition, R3andR4 
becoming simultaneous, especially restrictionis not done as 
aliphatic hydrocarbon ring basis which is formed. When it 
illustrates concretely/ ball > dust "r > basis, the bicyclo 
nonylidene group and norbomylidene basis etc can be listed. 

[0046] In addition, R3 and R4 becoming simultaneous, especiall 
y restrictionis not done as aronatic hydrocarbon ring group 
which is fiMrmed. When it illustrates concretely, fluorene group 
etc can be listed. 

[0047] As for at least one of R3 and R4, it is desirable to be a su 
bstituted or unsubstituted aryl group or asubstituted or 
unsubstituted heteroaryl group. 

[0048] Furthermore, As for at least one of R3 and R4, substitu 
ted aminogroup,]! possesses and nitrogen atom as 
heteroatom said nitrogen atom and has connectedwith aryl 
group or heteroaryl group which which possess condensed 
heterocyclic group which thearomatic hydrocarbon ting or 
aromatic heterocycle condenses in said heterocyclic group as 
substituent substituted or unsubstituted hetero^lic group or 
aiyl group orthe heteroaryl group , Rs substituted amino group , 
It possesses nitrogen atom said nitrogen atom and as 
heteroatom and has connectedwith aryl group or heteroaryl 
group v\^ich which possess condensed heterocyclic group which 
thearomatic hydrocarbon ring or aromatic heterocycle 
condenses in said heterocyclic group as substituent substituted or 
unsubstituted heterocyclic group or aiyl group or itis shown 
with Formula (2) which is a heteroaryl group group , or R7 has 
and substituted amino group and nitrogen atom as 
heteroatomthe said nitrogen atom and it is desirable to be a 
group which is shown with theFormula (3) which is a aryl group 
or a heteroaryl group \\4iich possesses condensed heterocyclic 
group which thearomatic hydrocarbon ring or aromatic 
heterocycle condenses in substituted or unsubstituted 
heterocyclic group or said heterocyclic group which has 
connected with thearyl group or heteroaryl group as substituent. 
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[0 0 4 9] ±^0StferS>'S. g^m^^'^TPl^ 



[0 0 5 0] nmtj^m^Mm^xitm^mm^^^ 
- (N. N-i^^^^ur^y) yx-j\^^. 4- (n, 

N-vX^;U75>') yx-Jl^. 4- (N. N-C>7 

. 4-e'<'j :?x-jus. 3- (N. Nvy^;i/7 
[005 1] ±JEa>Sift7 5 / gifel^^^ 00 

«s^s^smstu-c^-r*'NTP7y-;uStt, a 



[0052] imum^mm&xitii&^mm^w, 

IftSt LT^-r-&'NTP7'J-;u2l$mf*fi«ll::<5i|5^f 
4- (N. N-C/>T;U7S/) ?^x-;i,S, 4- 
(N, N-i?X^;l/75y> ^'J^US, 4- (N. N- 

i?7i-;b75>') ^x-;uS. 4-*^u;n'J>' t"P'j 
-;uS, 6-e'<'Ji?>'^>*/^x-jus, 6- (N. 

[0053] R^tmt^y^y^. e^h^^^tpi^^ 

t L r ^ LlS^S^Ii^i: 7 'J -JUSsetMi'NT P 7 'J - 

SX(i'NTP7'J--/L'l^-Cfc'g)iC (2) r*:^$H^ScD 
Ig^, R^\t. fltfiiEGJR^ R^l^fcL^r, SI^7S>'S. 
g^l^^^^xPl^^i: UT^t«S^mJ^Tt7'J-;U 
S^fcli'^TP7'J--'^StA<j^^UTL^*®^^^tU< 



[0049] Above-mentioned substituted amino group , it possesses 
nitrogen atom as heteroatom and asfor aiy! group which 
possesses condensed heterocyclic group which aromatic 
hydrocarbon ring or aromatic heterocycle condenses inthe 
substituted or unsubstituted heterocyclic group or said 
heterocyclic group which have connected with said nitrogen 
atom and thearyl group as substituent, as fiw position where 
substituent substitutesespecially it is not limited, either total 
number of substituent especiallyis not limited. As for 
substituted position when aryl group is phenyl group, it is 
desirable to besubstituted to 3-position or 4 position, as for 
number it isdesirable to be a 1 . 

[0050] When aryi group which possesses preferred this said hete 
rocyclic group or condensed heterocyclic group as substituent 
isillustrated concretely, 4 - (N,N-di methylammo) phenyl group , 
4 - (N,N-di ethylamino) phenyl group , 4 - (N,N-di 
phen>damino) phenyl group , 4 - morpholino phenyl group ,the 
4 - piperidino phenyl group and 3 - (N,N dimethylamino) 
phenyl group etc can be listed. 

[005 1] Above-mentioned substituted amino group , it possesses 
nitrogen atom as heteroatom and asfor heteroar^ group which 
possesses condensed heterocyclic group which aromatic 
hydrocarbon ring or aromatic heterocycle condenses inthe 
substituted or unsubstituted heterocyclic group or said 
heterocyclic group which have connected with said nitrogen 
atom and theheteroaryl group as substituent, as for position 
where substituent substitutesespecially it is not limited, either 
total number of substituent especiallyis not limited. As for 
number it is desirable to be a 1 . 

[0052] When heteroaryl group which possesses preferred this sa 
id heterocyclic group or condensed heterocyclic group as 
substituent isillustrated concretely, it can list 4 - (N,N-di 
nieth)4amino) thienyd group , 4 - (N,N-di ethylamino) furyl 
group , 4 - (N,N-di phenylamino) thienyl group ,the 4 - 
nxJipholino pyrrolinyi group , 6 - piperidino benzo thienyl 
group and 6 - (N,N dimeth>damino) benzoforanyl group etc. 

[0053] R5 substituted amino group , It possesses nitrogen atom 
said nitrogen atom and as heteroatom and has connectedwith 
aryl group or heteroaryl group which which possess condensed 
heterocyclic group which thearomatic hydrocarbon ring or 
aromatic heterocycle condenses in said heterocyclic group as 
substituent substituted or unsubstituted heterocyclic group or 
aryl group orthe group which is shown with Formula (2) which 
is a heteroaryl group it is when, It is a basis and a synonymous 
basis where explains has substituted amino group andand 
nitrogen atom R5, in aforenientioned R3 and R4, as 
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[0 0 5 41 R^t»<mmm^^t4>7^)-)i^x\t^ 

xD7U-JUSt?&*SC (2) T?7R*H«)Si:LT»a 

^pS^fiil^-rii, (4- (N. N-':?>^;u7sy) 

7i-;U) -Xtx;uS, (4- (N, N-i/X^;U7 
5>') 7i-;u) -xt--;uS, <4-^;U7t?gy 7x 
-xt-;i.s, (4-e^'j vy 7x->u) -x 
t:^;uS, (4-a-n 'Jv/ 7i-;u) -xt-;u3I 
. (2- (N. N-':;pt5^;u7 5y) :7x^^l.) -X-f 
(4- (N. N-v>^;U7 5/) 7i^;u) 
- 1 -^^^UXr-^bS, (4- (N. N-i?>^^l/7 
sy) 7x^;u) -l-7J!/:*-axT^;uS$l$^{f'6 

[0 0 5 5] R7;!><1^7 5yfi. mmmi'^^Tam=f- 

tLx^ Ln&mmmf-t 7 u -ji&^i^it^Tu 7 v - 

SX(J^Tn7'J-JUS-efe'5it (3) Xijk^tl^^a) 

m^. R7f*, iiiai0R3. R4izfcL^r, wmr^ym. 
^mm^^^Dm^tLx^Lt&mmTt7*)-}i 

S^fcl*^Tn7'J-;i/Si:*^lK^Lri^-SS^=t L< 
t LT^r* 7 'J -;uSxii^T □ 7 'J -Ji&t urSi 



[0 0 5 6] RWJftS$^-r'57'J-;USX(i^TP 

7'j~;us-eiD^j«: (3) r'^$i^^s<^Lr^^®/,^s 

^^J^f^i:. (4- (N. N-v>^;l.75y) 7i 
-xf'-^us, (4- (N. N-*:/x^;u7 = y 
) 7i-;u) -x5^-;bS. (4-^;L.t>';/7x^;u 
) -x^-yi,^, (4-e^'j i/y 7x-;u) -x^- 
(4-zL-n iji;>':7i-;u) -x^-^us, ( 
2- (N. N-e;>5^;L.75y) 7i-;U) -x^-;u 
2- (N->^;u) >r>K'j;u-x^-;us, (4 

[0 0 5 7] *«?il=*>l^rtf3S'5:<7P^>fb^«!itt, 

TEa (4) 



hetooatom thesaid nitrogqi atom and condensed heterocyclic 
group which aromatic hydrocarbon ring or aromatic heterocycle 
condenses in substituted or unsubstituted heterocyclic group or 
thesaid heterocyclic group which has connected with aiyl group 
or heteroaiyl group as substituent asthe aryl group or 
heteroaryl group >^ich it possesses. 

[00S4] When preferred basis is illustrated as group which is show 
n with theFormula (2) which is a aryl group or a heteroaryl 
group where R5 has this said substituent, the(4 - (N,N-di 
methylamino) phenyl ) - ethenyl group , (4 - (N,N-di 
ethylamino) phenyl ) - ethenyl group , (4 - morpholino phenyl 
) - ethenjd group , (4 - piperidino phenyl ) - ethenyl group , (4 - 
European jp9 di no phen^ ) - ethenyl group , the(2 - (N,N-di 
methylamino) phenyl ) - ethenyl group , (4 - (N,N-di 
methylamino) phenyl ) - 1 - methyl ethenyl group and (4 - (N, 
N-di methylamino) phenyl ) - 1 - fluoro ethenyl group etc can - 
be listed.' 

[0055] R7 substituted amino group , It possesses nitrogen atom 
said nitrogen atom and as heteroatom and has connectedwith 
aryl group or heteroaryl group which which possess condensed 
heterocyclic group which thearomatic hydrocarbon ring or 
aromatic heterocycle condenses in said heterocyclic group as 
substituent substituted or unsubstituted heterocyclic group or 
aryl group orthe group which is shown with Formula (3) which 
is a heteroaryl group it is when, It is a basis and a synonymous 
basis where explains has substituted amino group andand 
nitrogen atom R7, in aforementioned R3 and R4, as 
heteroatom thesaid nitrogen atom and condensed heterocyclic 
group which aromatic hydrocarbon ring or aromatic heterocycle 
condenses in substituted or unsubstituted heterocyclic group or 
thesaid heterocyclic group which has connected with aryl group 
or heteroaryl group as substituent asthe aryl group or 
heteroaryl group which it possesses. 

[0056] When preferred basis is illustrated as group which is show 
n with theFormula (3) which is a aryl group or a heteroaryl 
group \\1iere R7 has substituent, the(4 - (N,N-di methylamino) 
phenyl ) - ethinyl group , (4 - (N,N-di ethylamino) phenyl ) - 
ethinyl group , (4 - morpholino phenyl ) - ethinyl group , (4 - 
piperidino phenyl ) - ethinyl group , (4 - European jp9 di no 
phenyl ) - ethin>d group , the(2 - 0*^,N-di methylamino) phenyl 
) - ethinyl group , 2 - (k - methyl) indolyl - ethinyl group 
and (4 - (N - methyl piperazino) phenyl ) - ethinyl etc can be 
listed. 



[0057] Regarding to this invention, as for prefened chromene c 
ompound, below-mentioned Formula (4) 
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[0058] 

[<b1 1] 




[0058] 

[Chemical Fomnila 11] 



(4) 



[0 0 5 9] RHt. 7;U4r^U 

7;u=i+i/3l, 7^;u34ri/S* a»75yS. '> 

7/s. attt,L<i*i^iSJfto7'j-;us, /NP^>is 

77;i'^JbSS3ftl^^^'^TnfSTfcUTtLKS 



[0060] 5Fblcff^U<li, RlOA<, aift7£>'S 
. §i^J^^$'Nxn)^TtUr^USS3Slgi?-4:7'J- 

Si LT^-r'&7«j-;i'SXI4'^TP7'J-;uS-ca&^> 

±saiC (4) -cmt^h^^ aj^:^it^^v^i>^ 



[006 1] *»^l-^5L^r»^ii^C^7 >ft^«5$^ 



[0062] 
[<fc1 2] 




[0059] It is a chromene compound which is shown with (In For 
mula, R8 and R9, have and hydrogen atom , alkyl group ,the 
alkoxy group, atalkoxy group, substituted amino group , 
cyano group , substituted or unsubstituted aiyl group , halogen 
atom andthe aralkyl group nitrogen atom as heteroatom it is a 
condensed heterocyclic group which aromatic hydrocarbon ring 
or aronKitic heterocycle condenses in thesubstituted or 
unsubstituted heterocyclic group or said heterocyclic group 
which have connected with said nitrogen atom and naphdialene 
ring,the RlO and Rl l may differ mutually, it is a substituted or 
unsubstituted aryl group or a substituted or unsubstituted 
heteroaryl group. ). 

[0060] FuithCTinore preferably and RlO, have and substituted a 
mino group and nitrogen atomas heteroatom said nitrogen 
atom and it is a chronnene compound whidi is shown with above 
Fomaila (4)which is a aryl group or a heteroaryl group which 
possesses condensed heterocyclic group which aromatic 
hydrocarbon ring or aromatic heterocyclecondenses in 
substituted or unsubstituted heterocyclic group or said 
heterocyclic group which has connected with aryl groupor 
heteroaryl group as substituent. 

[0061] Regarding to this invention, if it illustrates preferred dir 
omene compound concretely, youcan list next kind of 
oon^xHind. 

[0062] 

[Chenrical Formula 12] 
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[0063] 

Ut^ 3] 




[0064] 




[0066] 



[0063] 

[Qiemical Foimula 13] 



[0064] 

[Qiemical Fomula 14] 



J0065] 

[Chemical Fonnula 15] 



[0066] 
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[Chemical Fonnula 16] 




'N(CH3)2 



[0 0 6 7] :^m<J)t^t&-f&^ (1) V^^^Mit^ 



[0 0 6 8] (-<) ::^p S>4Jfiam^tm7.'<^7 hJL- ( 

IH-NMR) ^^\^t^Ct\Z^^). 65. 0-9. 0 
h>(wS-:3< tf— <5 1. 0~4. Opprnfrfifi 

[0 0 6 9] (□) Ttm^mz^-Dxii^^t^^m 

[0 0 7 0] (/\) J3c-feiKSi^t«lx/<^7 h;u (13 

C-NMR) ^m^r^ZtlZ^*-). 6 110-160 

6 8 0-1 40ppnifrfafiI::7Jl/^>at/7;i'4r><D*fe 
fSl=S-5<e-^?, 6 2 0-8 0ppmf*3filz7;U+JI/ 



[007 1] *«^a)-iasc (i) -e^$*i5^?p^> 



[0 0 7 2] 3^P-trXA :TSEa?-flftiC (5) 
[0073] 



[0067] Conpound which is shown with aforementioned General 
Formula (1) of this inventiongenerally can exist widi ambient 
tenq)erature ambient pressure as solid or viscous liquid of 
thecolorless or pale yellow, can verify with means like next 

(jpi) toap3). 

[0068]('<') Peak which is based on proton of alkyl group and 
alkylaie group inthe peak and 1.0 to 4.0 ppm vicinity 
which are based on proton of aromatic proton andthe alkene in 
5.0 to 9.0 ppm vicinity by measuring proton nuclear 
magnetic resonance spectrum (iH-nmr), appears. In addition, it 
can inform number of proton of respectivebooding group by 
comparing respective spectrum strength relatively. 

[0069] (D) Composition of product which is suitable with ele 
mental analysis can bedecided. 

[0070] \l ^) Peak which is based on carbon of alkjd group and 
allQiene group inthe peak and 20 to 80 ppm vicinity which 
are based on carbon of alkene andthe allQne in peak and 80 
to 140 ppm vicinity which are based on carbon oflhe aromatic 
hydrocaibcn group in 110 to 160 ppm vicinity by 
measuring 13C - nuclear magnetic resonance spectrum (13C- 
nmr), appears. 

[007 1] Manufacturing method of chromene compound which is 
shown with General Formula (1) of this invention isnot limited 
and especially is good being possible vtdth synthetic method, 
rqjresentative method which is adopted generally ideally is 
e7q)lained below. 

[0072] Process A: Below-mentioned general formula (5) 
[0073] 
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[Chemical Fonnula 17] 




<5) 



[0 0 7 4] ((iU, RK R2, pfccfcl^ql^. -aSiC 

(1) izmh^mtmmvh^o ) T*^$H4tKa 

^i^-yM\y:^m{^t. -m, (6) I 

[0075] 

Hbi 8] 



[0074] Are shown with (However, as for Rl , R2 and p and q, 
definition inthe General Formula (1) and it is synonymous. ) 
hydro^Q^ - fluorene derivative and general formula (6) v^ch 

[0075] 

[Chemical Fonnula 18] 



HOs^CH 



(6) 



to 0 7 6] R3 R4|*-(8a (1) [zn\ii> 



[0076] Propargyl alcohol derivative which is shown with (Howe 
ver, as for R3 , R4 definition in G^eral Formula (1) and it 
issynonymous. ) under acid catalyst existing it is amethod 
which reacts. 



[0 0 7 7] ±ffi-flftiC (5) fcj:c;-fi5xt (6) T'jS 

(5) v^^t.^\i i^n^i^-yjitoymmmt. m 

0'>'7 0*'CT'1 O^^-Aft^r^JSP&Sl*. tK 
^t^<it.-j?T% 1 0-1 20°CT'1 0^^~2B#raJSrt;:^# 

o ^yi±SB-ii5^ (6) 7?^3?:K'5:^p/<^^u7;u3- 
m?iit. ±ffi-«ft5t (6) KMitt^'rh 



[0 0 7 8] ±ia-fl5jJ: (5) VTr^tSh^it^^t-m 

^ (6) VTF^ti^it^ntomit. iA(D«k9i-Lr 
mtt. JAL^JcH*^bligffl$H^*^ -a9:(3fii : i o-- 

) (b (6) V^^h^S.ft&n(Dmn\znLXO. 1- 

1 om£a50¥cia'efflL>bti«)„ sct;ssi*, is^o- 



[0077] Above-mentioned general formula (5) or synthetic meth 
od of compound which is shownwith general formula (6) 
especially are not limited, hydroxy - fluorene derivative 
which is shown with above-mentioned general formula (5), the 
for example hydroxy - fluorenone derivative 10 min to 4 
hours reacting with Grignard - jpl I reagent and the- 10 to 
70 °C, obtains hydroxy - fluoreno - jpl I derivative, after 
that,under neutral to acidic condition, 10 min to 2 hours can 
react with 10 to 120 °C, by to spiroconverting fluoreno - 
jpl 1 can synthesize. In addition it can synthesize propargyl 
alcohol derivative which is shown with flieabove-mentioned 
general formula (6), by reacting with ketone derivative and 
lithium acetylide or other metal acetylene compound 
whichcorrespond to for example above-nientioned general 
formula (6). 

[0078] Reaction with conpound which is shown with above-me 
ntioned general formula (5)and con^xjund which is shown with 
general fonnula (6) is done following way. reaction ratio of 
conpound of these 2 lands of namely, is adopted fromwide 
range, but it is selected to generality from range of 1 : 10 to 
10: 1 (mole ratio). In addition, sulfuric acid , benzenesulfonic 
acid, p-toluenesulfonic acid and acidity alumina etc areused as 
acid catalyst, are used in range of 0. 1 to 10 parts by weight vis-a- 
vis theabove-mentioned general formula (5) and sum of 
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reaction substrate which is displayedwith (6). As for reaction 
temperature, 0 to 200 °C is desirable usually, aprotic solvent , 
the for example N-methyl^yrTo!idone, dimeth>4formamide , 
tetrahydrofui^ , benzene and toluene etc are usedas solvent. 



[0 0 7 9] :?P-lrXB :TSB05-ift5C (7) 

[0080] 

Ub1 9] 



(7) 




[0079] Process B: Below-mentioned general formula (7) 
[0080] 

[Chemical Formula 19] 



[0081] (mu, R\ R2, p33*t;qii, -lasc 
(1) izmh^utmnvib^, ) -ej^^tistKn 
:^i/-7;i.7l-uy>8?l?ft:t-flftiC (6) I 

[0082] 
[<fc2 0] 



[008 1] Hydrojg^ - fluorenone derivative which is shown with ( 
However, as for Rl , R2 and p and definition inthe General 
Formula ( 1) and it is synonymous. ) g^eral formula (6) 

[0082] 

[Chemical Formula 20] 



(6) 



[0 0 8 3] (ML. r3 R4|3:-aft^ (1) [Cfclt^ 




[0083] Propargyl alcohol derivative which is shown with (Howe 
ver, as for R3 , R4 definition in General Formula (1) and it 
issynonymous. ) reacting under acid catalyst existing,once 
below-nentioned Formula (8) 

[0084] 

[Chemical Formula 2 1] 



[0 0 8 5] (iiL. RK R2, R3, R\ p^^ISq 

\t. -fiSxc (1) izm^^ntmvh^o ) 

"tcD^s ui«e-fls^ (5) it^^o^miv^-< 
±i5-flaxc (8) it^m^</^)-7-jium 
t-1 o-70*t-ei o^j''-4B^ffl5P&$'tf, yjuti' 



[0085] Chromene conpound (Below , precursor chromene co 
mpound 1 you abbreviate. ) of (However, as for Rl , R2 , R3 , 
R4 and p and q, thedefinition in General Formula (1) and it is 
synonymous. ) to obtain. As after that, expressed with 
synthetic method of theaforementioned general formula (5) 
compound, above-mentioned General Formula (8) conipound 
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-So 



sreac^^tt 



10 min to 4 hours reactulgwith Giignard - jpl 1 reagent and - 
10 to 70 °C, it is a method where you obtainthe fluoreno - 
jpl I - chromene derivative (Below , precursor chromene 
compound 2 you abbreviate, ), after that, under neutral to 
acidic condition,the 10 min to 2 hours reacts with 10 to 120 
°C, obtains chromene compound of theaforementioned 
General Fomtiula (1) by to spiro converting fluoreno - jpl 1 
site ofthe precurscM- chromene compound 2. 



[0 0 8 6] ±t&-$SL^ <7) V^.^hh(tt^t-tBt 
ff4't)tL*o tUt>*>. ctt^»<D2a«)jb^«!ia>J£i*ht 
10:1 (^jutfc) a)$5lS*>biMtR$H'5o fm 

) t (6) v$k^hi>m^n0^^\znLxo. 1- 

7S h\ Th7t K*n7^>, '<>-tf>, hJUX^I^A^ 



[0086] Reaction with compound >^ch is shown with above-me 
ntion^ general formula (7)and compound which is shown with 
general formula (6) is done following way. reaction ratio of 
compound of these 2 kinds of namely, is adopted fromwide 
range, but it is selected to generality from range of 1 : 10 to 
10:1 (mole ratio). In addition, sulfuric acid » benzenesulfonic 
acid , p-toluenesulfonic acid and acidity alumina etc areused as 
acid catalyst, are used in range of 0. 1 to 10 parts by weight vis-a- 
vis theabove-mentioned general formula (7) and sum of 
reaction substrate which is displayedwith (6). As for reaction 
temperature, 0 to 200 °C is desirable usually, aprotic solvent , 
the for example N-meth)d-pyiTolidone, dimethylformamide , 
tetrahydroiuran , benzene and toluene etc are usedas solvent. 



[0087] ±i2-aait: (s) *^bt^IIE-fl5xl: (d 
(8) it^^t</^)-7-}ium^m^it. ^m^<; 

iSffi;^tiSA<, -mzlt^ : i o~i o : i (^;ui±) 
<Dmmi3^^m\R^h^o SPt;SJt(*. M^-1 0-7 0 

hJl^OLl^m^m^h^. -^O^. ^>V^ (a) 

^tLxmm. mi. m^. '^v-tf^x^uTt-x^K. p 

- h^ux>x;U;n>M. W&TJi^Zi-Wmi^i^^. lU 
igt*:^a^>-fb^4j3 2a)^?a(z^Lro. i-ioms 
u<j)^mxmi^hhii, R\^^mt. a^o-i 2 0''c 

o:7^X '<>-tfX K;i/X>||;()<i£ffl^tV'&. 



[0087] Reaction to aforementioned General Formula (1) is done 
from above-mentionedGeneral Formula (8) following way. 
namely, General Formula (8) cortpound and Grignard - jpl 1 
reagent reacting, you obtain precursor chronKne conpound 2. 
This reaction ratio is adopted from wide range, but it is selected 
togenerality from range of 1 : 1 0 to 1 0: 1 (mole ratio). As for 
reaction temperature, - 1 0 to 70 °C is desirable usually, 
aprotic solvent ,the for example diethyl ether , 
tetrahydrofiiran , benzene and toluene etc are used as the 
solvent, after that, fluorene 9-position of benzo (a) fluorene - 
9-ol - chromene derivative to spiro isconverted under neutral 
to acidic condition, acetic acid, hydrochloric acid , sulftiric 
acid, benzenesulfonic acid , p-toluenesulfonic acid and acidity 
aluminaetc are used as acid catalyst of this time, are used in 
range of 0. 1 to 10 parts by weightvis-a-vis sum of precursor 
chromene conpound 2. As for reaction tenperature, 0 to 
120 °C is desirable usually, for example acetic acid ,the 
tetrahydroforan , benzene and toluene etc are used as solvent. 



[008 8] ^imo^w^rktv.xmMzm.'^^h.u 

(0 0 8 9) *«?^a>S5C-«ftxC (1) Xiri'^h^^Q 

■y^:^mo~tkmmmz^<^\fi>, zoiioti^ 
mz-tSL^ (1) ■e^$*^.&^^□.J^Mb^!|S^l^jS3!l^Ufc 



[0088] As purification method of product especially it is not li 
mited. for example silica gel column purification is done, can 
refine product fiuthermore with recrystallization , togo. 

[0089] Giromene con:qx)und which is shown with aforenKntion 
ed General Formula (1) of this invention,dissolves well in 
toluene, chloroform and tetrahydrofiiran or other general 
organic solvent. When nelting chromene compound which in 
this kind of solvent is shown with tfaeGenerai Formula (1), when 
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[0 0 9 0] ^blc. x^u:/^«Ju-;u>/7^'JU- 

□-jUv>^<7'J^-h. x^L^v^/iJa-JUe^yj 

-h, 2. (4~^5i^'JP'r^i'5i-^*>xh+ 
:^p/<>. 2, 2-^7. (3, 5-5/:?p 
;e->4_>^/7 ijp^;i,:^:^.>x h^v:7i-;u) ^p 
j^y^omrc^ 'J ju^ar;^{iffipt ^ u yus^xxT^L^ 

it-^^ : v7U;u:75» U-h, v7'jJUTL/7^' U-h 
, v7'J;U>rV7$i L'-h. jSSKv7'J;k xtK^t^ 
C(i<mv7'J;k i>7'))i^y^iy-[-. -^^PL/^KK 

':;7';;u. ^+-9-75j;u^v7'j;k v7'j^u*-7t-^^- 
-H. 7'j;uv</'j3~;u*-?i?=r--h, h'j^^^p- 

jlZfn/iiy h 'J 7 'J h^a)t^fiS7 'J ^Mt^ 

^; 1. 2-t'7. (;i^<;^)u^)l9t) x^>, ex 
(2-7^'JP-r^U^:tx5^;U) x-x;k 1. 4-e 

7^7 'J 5i U ;uKxxT;Wk#4^!i ; 

tf^) •>v;u7^7 'J u- h, 'J e/v;b/ 

')W^)it^i^^^<7*)iy-h. 3- (y'ji/i?;t'-2 
-;J-:^i/X h+v) -2-t KP4r->:^Pe';U/5»^7'J 

u-K. 3- «;^'ji/?;;i.:*-+->-i— fv:^ne;u;j- 

4ri/) -2-t KP:^v:^PJfjU7^?'JU-h, 3-' ^ 

u^/5/;^;^4^i/-2-t Kp^'>3''atf;b:f4-'» -2 
- 1 Ko^v:?p e;i/7(7 'J u- h^ra)7^? yi'Kxx 

[009 1] *fc, cnt>a)&msi*t7i?'jjus. > 

^'j;uK;«^;k ;*$'^7U;ue>^;k /^'^?'j;uK'< 
>i/yk >^^'J;L'K7x-;k 2-t Kp+»>x^;i. 



solution is colorless and transparent almost genially, sunlight 
or theultraviolet light is irradiated, it colors rapidly, when light 
is blocked, itdisplays satisfactory reversible photochromicity 
action which returns to original colorlessrapidly. As for 
photochromicity action in corrpound of this kind of General 
Formula (1), thesimilar characteristic is shown even in polymer 
solid matrix. If it should have been soniething which chromene 
conpjund which is shown withthe General Formula ( 1) of this 
invention as polymer solid matrix which becomes this object, 
disperses to uniform, to optical preferably , for example 
polymethylacrylate , polyethyl acrylate ,the 
polymethylmethacrylate , poly ethyl methacrylate , 
polystyrene, polyacrylonitrile , poly vin^ alcohol , poly 
acrylamide , the poly (2 - hydroxyethyl methaaylate), poly 
dirnethylsiloxane and polycaibonate or other thermoplastic 
resin can list. 

[0090] Furthermore, etiiyleneglycol diacrylate , diethylcne gly 
col dimethacrylate , triethylene glycol dimethacrylate , 
tetraethylene glycol dimethacrylate , ethyleneglycol bis 
glycidyl methacrylate , bisphenol A dimethacrylate , 2,2 - bis 
(4 - methacryloyl oxy ethoxy phenyl) propane , 2,2 - bis (3,5- 
di bromo - 4- methacrylo)d oxy ethoxy phen>i ) propane or 
other polyvalent acrylic acid and polyvalent methacrylic acid 
ester compound ; diallyl phthalate , diallyl terephthalate , 
diallyl isophthalate , tartaric acid diallyl , epoxy succinic add 
diallyl, diallyl fumarate , the diallyl chlorendate , hexadiall^ 
phtiialate , diallyl carbonate , allyl diglycol carbonate and 
trimethylolpropane triallyl carbonate or other polyvalent all)4 
confound ; 1,2 - bis (methacryloyl thio) ethane , the bis (2 - 
aciyloyl tiiio etiiyl) ether , 1,4 - bis (methacryloyl thio methyl) 
benzene or other polyvalent thio acrylic acid and polyvalent 
thio methacr>dic acid ester compound ; glycidyl aciylate , 
glycidyl methacrylate , - methyl glycidyl methacrylate 
andthe bisphenol A - monoglycidyl ether - methacrylate , 4 - 
glycidyl oxy metiiacrylate and 3 - ( glycidyl - 2 - oxy 
ethoxy ) - 2 - hydrox>propyl metiiacrylate , 3 - ( glycidyl oxy 
- 1 - isopropyl oxy ) - 2 - hydroxypropyl acrylate , 3 - 
glycidyl oxy - 2 - hydroxypropyl oxy ) - 2 - hydroxypropyl 
acrylate or other acrylic acid ester compound and methacrylic 
acid ester conipound ; polymerizing the divin>d benzene or 
other radically polymerizable polyiuncUonal monomer, you can 
list thermosetting resin which becomes. 



[009 1] In addition, these each monomer and acrylic acid , met 
haoylicacid and maleic anhydride or other unsaturated 
carboxylic acid ;the methyl acrylate , methyl methacrylate , 
benzyl methacrylate , phenyl methaaylate and 2 - 
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Ouu7s=f-U'y. ^i'Jl^X^ly^. t*- 



yl^^r 



hydroxyethyl methacrylaff^r other acr>iic acid and 
methacr)dic acid ester confound ; dieth>d fumarate and 
diphenyl fumarate or other fumaric acid ester conpound ; 
methylthio acr>date , benzyl thio acrylate , benzyl thio 
niethaciylate or other thio acrylic acid and thio methacrylic 
acid ester compound; you canlist copolymer of styrene, 
chlorostyrene , methylstyrene , vinyl naphthalene , the - 
meth^styrene dimer and bromostyrene or other vinyl 
conpound or other radically polynKrizable monofunctional 



[0 0 9 2] :$i^^<D-m^ (1) ViH^h^^Djiy 

0$im\z <7 p > ^ ^fet * c t ic cfc y mn^iz 



[0093] *»g^a>^7 □ / i^it^mty^ 
(p^t urifijofflufyfflr*. mm. isffiffiife^ftic^t 

mmvt^. mm. yt^^^a^^^^^i^^xizisimt 

. m^0^mz^^)^^th:^m. fc-siMi, zoit^ 
^^mmi^')=i-:^t^ )i^\zi$mLX ^ 5 0-2 0 

0XV^0'-6 0m^\iX[y>X$m^z^^t^it. $b 



[0094] 



[0092] As method which disperses chromene conpound which i 
s shown with General Formula ( 1 )of this invention to in above- 
mentioned polymer solid matrix there is not 
especiallyrestriction, can use general technique. Kneading for 
exanple above-mentioned thennq)lastic resin and chromene 
conpound with molten state ,the mediod of dispersing in resin. 
Or in above-mentioned polymerizable monomer after melting, 
polymerizing chromene compoundwith heat or light including 
polymerization catalyst, method of dispersing in theresin. Or 
method etc which is dispersed in resin above- 
mentionedthemx)plastic resin and by dyeing chromene 
conpound in surfece of thermosetting resin are listed. 

[0093] As photochromicity material be able to utilize, it can uti 
lize chromene compound ofthe this invention in broad range 
various memory material which are substituted tothe for 
example silver salt photosensitive material, copy material and 
photosensitive material for printing, memory material forthe 
cathode ray tube, photosensitive material for laser, as 
photosensitive material or other various memory material for 
the holography. In addition, photochromicity lens material , 
optical filter material and display material , light intensity 
meter, asthe decoration or other material it can utilize 
photochromicity material which uses chromene compound 
ofthe this invention. When you use for for example 
photochromicity lens, if it is a method where unifomi light 
relation performance isacquired, if there is not especially 
restriction and it illustrates isconcretely, dispersing 
photochromicity material of this invention to uniform^the 
polymer fihn which becomes in lens sandwitch method of doing. 
Or, dispersing chromene compound of this invention in 
aforementioned polymerizable monomer, thenethod of 
polymerizing with predetermined technique . Or, melting this 
compound in for example silicone oil, 10 to 6 0 min applying 
with thelSO to 200 °C, impregnating in lens sur&ce, there is a 
method etc whichfiirthermore covers surface with curability 
substance, makes photochromicity lens. Furthermore, there is 
also a method etc where it applies theabove-mentioned 
polymer fihn to lens suriace, covers sur&ce with curability 
substance,makes photochromicity lens. 

[0094] 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translation. ISTA cannot 

be held liable for any detrinKnt fix)m its use. WWW: http7/www.intlscience.com Tel:800-430-5727) 



P.21 



JP 00327675A Machine Translat 



[00951 n^m^ 

[0096] 
[<b2 2] 



[Working Example(s)] This invention fiirthermore is explained 
in detail below, with Working Example,but this invention is 
not something which is limited in these Woridng Example. 

[0095] Working Example 1 

Below-mentioned 3 - hydroxy - benzo (a) fluorene derivative 
[0096] 

[Giemical Formula 22] 



[0097] 1. Og (0. 0026mo I ) TIE 
[0098] 




[0097] L0g(0.0026 mol) and below-mentioned proparg^ alcoh 
ol derivative 

[0098] 

[Qiemical Formula 23] 



\/0 



[0099] 0. 77e (0. 0026mol) t^h 

^mt. 088. 05%. H5. 15%. N2. 0 9% 
.0 4. 7 0%T'&oT. 048H35N02CDlt^ii|-ei6S 
087. 64%. H5. 36%. N2. 1 3%. 04. 
8 6%(rS«^)-CJ:<-aLfco I 

[0 10 0] ttz. h>Mm^HlxK^7 h;u$»J 

^UfctC6. 5 3. 0~4. 0 p p m(^3Sl3^;U7^ 'J 
/SOC»T^>:^P h>l=St5< 8H(7)e-^?. 65. 
6-9. 0 p pmi^3fi(37PTT'f h^at; 

ril'rXDZfa h>lcS':5< 2 7H©tf-^^^tfco 

(5 1 1 0 ~ 1 6 0 p p m<^3fi(l^t^(7)jSJlf^(cS-5 < e 
—C?. 5 8 0-1 40 ppmt^jfi|C7;UV>C7)et^(cS 



[0099] It melted with 0.77g(0.0026 mol) in toluene 50 ml, furt 
hermore 0,05g added thep-toluenesulfonic acid and 1 hour 
agitated with room tenperature. After reacting, solvent was 
removed, on silica gel product 0.4g of the pale yellow powder 
was acquired by refining with chromatography . yield was 24 %. 
elemental analysis values of this product, being a C88.05 % , a 
H5. 1 5 % , a N2.09 % and a 04.70 %,quite agreed to C87.64 % , 
H5 .36 % , N2. 1 3 % and 04.86 % w^chaie a calculated value of 
C48H35N02well. 



[0100] In addition, when proton nuclear magnetic resonance sp 
ectrum was measured, peak of 8H whidiis based on methylene 
proton ofmorpholino group in 3.0 to 4.0 ppm vicinity, 
peak of the27H v\^ich is based on proton of aromatic proton 
and alkene in the 5.6 to 9.0 ppm vicinity was shown. 
Furthermore when 13C - nuclear magnetic resonance spectrum 
was measured, peak which is based onthe carbon of alkyl in peak 
and 20 to 60 ppm which are based onthe carbon of alkene in 
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[0101] 
[<b2 4] 




peak and 80 to 140 p^mTvidnity which are based onthe 
caibonofaromaticringin 1 10 to 160 ppm vicinity was 
shown. Isolation product verified that it is a compound wtich is 
shown withthe below-mentioned stnictural formula from above- 
mentioned result. 

[0101] 

[Oiemical Fonnula 24] 



CO 1 021 glte«lj2~5 

2i=ztLb<7)^b^tia)3u^^«ffiiv ^ittmWit^fj^ 
b*Afctt»iii&i;iH-NMRx^<7 hjion^mux 



[0 10 3] ^mme 

[0 104] 



[0102] Working Example 2 to 5 

Chromene compound which is shown in Table 1 to similar to W 
orking Exanple 1 wassynthesized. Result which structural 
analysis is done verified that it is a compound whichis shown 
with structural formula which is shown in Table 1 making use of 
theraeans of construction verification which is similar to 
Working Exanple 1 the concerning product which is acquired. 
In addition, elemental analysis values of these compound, 
characteristic spectrum of calculated value and thelH-nmr 
spectrum which were sought from structural fonnula of each 
compound was shown in the Table 2. 

[0103] Working Example 6 
Below-mentioned Grignard - jpl 1 reagent 
[0104] 

[Chemical Fonnula 25] 



Q-O 



MgBr 

[0 10 510. 55g (0. 00i9moi) ^ T h [0105] While diluting 0.55g(0.00 19 mol) with tetrahydiofijian 

7t KP77>20m I V^mttz^lz. Th7t Ka 20ml,itnKltedin tetrahydrofiiran 30 ml, thebelow-raentibned 

77>30m I l3;§fiSI$iJ-fc, TSBOBlJEfti^n^'Mb precursor chromene compound 1 

to 10 6) [0106] 
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[Chemical Fonmla 26] 




[0107] 1. Og (0. 0018nnol)^25°C 

g ^ ^•>U±T'0 ^ a 7 h y 7 3? ^' J; y ust ^ - 1 

\z^^), rm^^^^o^fSim. 2&mtz, wit 

1 6%T'fcofcc Z<D^f$.^(D7t^^^mt. C9 0. 
56%, H5. 13%, N2. 0 1%, 02. 30%-e 
fcor, C52H35NOa)li-#fi|-efe§C9 0. 5 4%, 
H5. 1 1%, N2. 0 3%, 0 2. 3 2%\zmif>X^ 

[0 1 0 8] ^fc, hym%m7.^<^ h-)\^tm 

^LfztZb. 6^. 0-4. Oppmf^afilZ>r>h''J 

ySa)pt9^u>:^"Ph>(^S-:5<4Ha>e-<?, 55. 
6-9. Oppm^^ifil37n^T-f 7^^cj::^nh>&t; 



[0 1 07] It added 1 .Og(0.00 1 8 mol) with 25 °Q 1 hour reacted. 
After reacting, solvent was removed, on silica gel product 0.2g 
of the pale yellow powder was acquired by refining with 
chromatography . yield was 16 %. elemental analysis values of 
this product, being a C90.56 % , a H5. 13 % , a N2.01 % and a 
02.30 "Aquite agreed to C90.54 % , H5.11 % , N2.03 % and 
02.32 % whichare a calculated value of C52H35NO well. 



[0108] In addition, when proton nuclear magnetic resonance sp 
ectrum was measured, peak of 4H whichis based on methylene 
protrai of indolino basis in 1.0 to 4.0 ppm vicinity, peak of 
the3 1 H which is based on proton of aromatic proton and 
alkene in the 5.6 to 9.0 ppm vicinity was shown. 



[0 1 09] $^(=13C-tMSlft"!SX^^'hJl/*a(S 
LfctC5, 1 1 0-1 60p pmtt3fi(=3^Sa<Dtt 
3^I=S-:J< f-'S?, 6 80-1 40ppmM3fil=7^1/y 

:^a)^m\zm'i<e-<P. 6 2 0-6 0ppmizT;u+ 



[0109] Furthermore v^en 13C - nuclear magnetic resonance sp 
ectrum was measured, peak which is based onthe carbon of alk>d 
in peak and 20 to 60 ppm which are based onthe carbon of 
alkene in peak and 80 to 140 ppm vicinity which are based 
onthe carbon of aronmtic ring in 1 10 to 1 60 ppm vicinity 
was shown. 



[0 110] ±t^<!>^mti^i:,m±mit. TEfiii&iC 



(0 1 10] Isolaticm product verified that it is a compound which is 
shown withthe below-mentioned structural formula firom above- 
mentioned result 



[01113 
[fk2 7] 



[0111] 

[Chemical Formula 27] 




[0 112] ^Jfi«!l7-B 



[01 12] Working Example 7 to 8 
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Chromene corrpound which is shown in Table 1 to similar to W 
orking Example 6 wassynthesized. Result which structural 
analysis is done verified that it is a compound whichis shown 
with structural formula which is shown in Table 1 making use of 
themeans of construction verification which is similar to 
Working Example 1 the concerning product which is acquired. 
In addition, elemental analysis values of these compound, 
characteristic spectnun of calculated value and thelH-nnir 
spectrum which were sought from structural formula of each 
compound was shown in the Table 2. 



[0 113] 



[0113] 
[Table 1] 
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[0 114] 



[0114] 
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[Table 2] 
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[Table 3] 



No. 






IH-NMR(ppin) 












Q 




N 


Q 




Q 




N 


Q 




2 


85.59 


B.62 


1.98 


6.81 




85.56 


5.60 


2.00 


6.84 




6 5.6-9.0:25H 
61.0— 4.0: 14H 


3 


89.36 


6.55 


1.91 


2.1B 




89.34 


6.53 


1.93 


2.20 




6 5.6-9.0 :25H 
6 1,0— 4.0:22H 


4 


87.16 


5.50 


2.10 


2.39 


F2.85 


87.11 


5.48 


2.12 


2.42 


r2.87 


6 5.6-9.0 :25H 
6 1.0— 4.0:I1H 




87.44 


5.47 


2.16 


4.93 




87.41 


5.46 


2.17 


4.96 




«5.6-9.0:26H 
6 3.0— 4.0: 9K 


6 


90..% 


5.13 


2.01 


2.30 




90.54 


6.11 


2.03 


2.32 




6 5.6— 9.0:31H 
S l.0-4.0:4H 


7 


85.47 


5.87 


4.05 


4.62 




85.44 


5.85 


4.07 


4.65 




6 5.6-9.0 :23H 
61. 0-4.0: 17H 


8 


86.07 


5.26 


1.95 


6.72 




86.05 


5.24 


1.97 


6.74 




5 5.6-9.0 :26H 

6 1.0-4.0:11H 



[0116] 
[Table 4] 



No. 




A. max 










No. 


(nm) 


i(0) 


t (120)- t (0) 


T l/2(min.) 






9 


1 


440 

530 


0.03 
0.03 


0.90 
1.30 


2.0 
2.0 


I.S 


9S 
95 


10 


2 


460 
662 


0.03 
0.03 


1.00 
1.30 


2.1 
2.1 


1.5 


95 
95 


u 


i 


4S2 
556 


0.04 
0.04 


1.U5 
1,20 


1.2 
2.3 


2 


94 
94 


12 


4 


468 

560 


0.03 
0.03 


0.95 
1.30 


1,9 
1.9 


Z.3 


94 
94 


13 


5 


480 
576 


0.04 
0.04 


1.00 
1.30 


1.5 
1.6 


2 


93 
93 


14 


S 


442 

534 


0,03 
O.04 


0.80 
l.OO 


2.1 

Z.I 


•I 


94 
94 


15 


7 


466 
560 


0.03 
0.03 


0.80 
LOO 


2.4 
2.4 


2 


93 
93 


16 


8 


458 
552 


0.04 
0.04 


0.90 
1.10 


2.1 
2.1 


3 


92 
92 



[0 1 1 63 



[0 1 1 7] sste«ij9-i 6, mmy. 2 



x^U^-JfUu-^Uv^^^^'Jlz-KTO^li. h'JX5^ 
^^'JU-h10SP. 2-t Kax^;upt^^g u-h 

^$l*P$fflt^ 3 0*'C-9 0''C^T'1 8B#^*Mt^4?(z 



[01 17] Working Example 9 to 16 and Comparative Example 1, 
2 

It added chromene compound 0.0 5 part which is acquired with 
Working Example 1 to tetraethylene glycol dimethacrylate 7 0 
part , the triethylene glycol dimethacrylate 1 5 part , gjycidjd 
methacrylate 10 part and 2 - hydro ethyl methacrylate 5 part 
and mixed to fiilly. This mixed solution was filled in template 
which is formed with gasketwhich consists of glass sheet and 
ethylene - vinyl acetate copolymer, cast polymerization was 
done. 1 8-hour you applied polymerization to 30 °C to 90 
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[0 118] l^btlfcS^fr (J?^^2mm) 

>5:/:^L-2 4 80 (300w) 

SH L - 1 0 0^XTO-7X7^';U^— (n— 

3 6 5 nm=2. 4mW/cm2. 2 4 5 nm=2 4w 
W/cm2T:1 2 08?^!iltUTf6fe^F-fr> K 



[0 119] (Ama x) : iW) 

T^T^$i-MCPD 1 0 0 0) iz^yc©m^i*a)^ 

[0 12 0] (-) =e CO) 



[012 1] «feSS (-) =£ (1 20) -e (o! 

) 

■ £ (120) :^XfSt!\S.i^^izm^. Z<DMtW(D 



[0 12 2] jSfe^^Jt Ct iy2(min.)3 =1 2 0^1-1 
mmm. zomti^Oi&mti^ Ce (1 2 0) -e ( 

0) J a)i/2*-emT'r shiest -SBtra, 

[0 12 3] LX'^O^^n-ofz. 
>-^r-X25lrj:y 200B#mm^jb$:-a:fco '^it 

(Ao) ts^ummmzQomm^^m (A200 



[0 12 4] Ki^tt (%) = (A0/A200) X 1 0 0 



*|£) «a?fe*«+ (SM-4) TJfeH^^I^L, '*«<D 
«fed[$Yl (0) , Sfe{k^fl5»feS$Y I (200) 



°C making useof air ftimace, increased temperature gradually, 2 
hours kept with the90 °C. After polymerization termination, 
polymer was removed from glass type of template. 

[01 18] In polymer (thickness 2 mm) which it acquires, xenon la 
mp L - 2480(300W)SHL - 100 of Hamamatsu Photonics 
(DB 69-058-7670) make throughthe air Ro mass filter (Coming 
supplied), 1 20 second irradiating with beam intensity 365 nm = 
2.4 mW/cm2 ,245 nm =24 W/cm 2 with the20 X +/- 1 °C 
and polymer surface, coloring, following to method which 
shows the various photochromicity characteristic, below , it 
measured. 

[0119] max after coloring this polymer was sought with spec 
trophotometer (Instantaneous multi channel photodetector 
MCP DIOOO) of maximum absorption wavelength ( max): 
Ltd. Olsuka Denshi K.K. (DB 70451-5253) industry mate. 

[0120J early discoloration (-) = (0) 

* (0): When irradiating light, absorbance of polymer of non 
radiation state with thesame wavelength as maximum 
absorption wavelength. 

[0121] coloratian density (-) = (120) - (0) 

* (120):Inmaximumabsoiption wavelength, absorbance aft 
er lifting 120 second under theabove-mentioned condition of 
this polymer. 

[0122] After fading rate (tl/2(min .)) =120 second irradiat 
ing, time when it requires inorder for absorbance of this polymer 
((120)- (0)) to decrease to 1/2. 

[0123] Following test was done as promotion method of deterio 
ration, polymer which is acquired 20 0 hour accelerated 
degradation was done with theSuga Test Instruments Co., Ltd. 
make xenon weathermeter X25 . As evaluation method of 
photochromicity of deterioration front and back, youq>praised 
coloration density of front order, measured coloration density 
(AO) of the initial stage and coloration density (A200) after 
promotion Experiment 2 00 hour at front and back 
oftleteriorati(»i, as description below you displayed durability. 

[0124] durability (%)=(Aa/A2{)0)X 100 

Furthermore, color before coloring at deterioration front andba 
ck, it measured chrominance with color difference meter (SM - 
4) of Sug» Test Instruments Co., Ltd. (DB 69-070-S508) make, 
thecolor before deteriorating color after Y](0) and 
deteriorationit displayed degree of color change which 
accompanies deterioration withthe Yl(200), and with 
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colored when deterioraSBg^ 



[0 12 5] «feS6{ta <AY I) =Y I (2 0 0)1 
-Y I (0) 

[0 12 61 ttz. ^o/:^itt^tLxmm\2t^{.y 

[0 12 7] $b(=, motzi^iz^ TIBS (A) , .< 
B) 

[0 128] 
Ut2B] 



[0125] of color changp( YIQ =YI(200) - YI(0) 

Result above was shown in Table 3. 

[0126] In addition, other than using compound which is acquire 
d with theWorldng Example 2 or 8 as chromene compound, 
photochromicity polymer was obtained to similar todescription 
above, characteristic was shown in Table 3. 

[0127] Furthemiore, for comparing, below-mentioned Fonnula 
(A),(B) 

[0128] 

[Chemical Formula 28] 




.OCHa 



(A) 



OCH3 




C8) 



[0129] 

[Chemical Formula 29] 



[0 13 0] vmth^tjt^0it^^^mi>xmmzL [0130]So making use ofconventional compound \**ich is show 

X7:t h^^ns h<7aZy<; n after acquiring photochromicity polymer tosimilar, it 

$i<l^ L s $ 4 1=^ t /"Co I measured photochromicity characteristic, showed in Table 4. 

[0 13 1] [0131] 

[«5] [Tables] 







X mu 










No. 


No. 


^nm) 




t<120)-i (0) 


T l/2(miii.) 


AVI 




I 




440 


0.03 


0.40 


10.0 


8 


73 






570 


0.03 


0.5 








2 


-iBr 


425 


0.05 


0.20 




IS 


—i- 






S36 


0.9a 


0.3 


15 




'9 
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[0 13 2] *^?«a>^?p>><k^i^^ffiL^fc^item9 



[0 133] 



[0132] In Working Example 9 to 16 which uses chromene com 
pound of this invention, as for photochromicity polymer, itis 
superior 3 effect of durability of coloration and 
photochromicity atthe time of feding rate and deterioration in 
entirely in comparison withthe Comparative Example 1 , 2. 

[0133] 

[Effects of the Invention] As for chromene compound of this i 
nvention, in solution or in polymer solid matrix, festfiiding rate 
coloration when showing and deteriorating to be little 
durabilityof photochromicity is good, photochromicity lens 
which uses chromene compound of for example this invention, 
when returning to theinterior fiom outdoors, returns to original 
color quickly, when fiirthermorethe long term use doing even, 
as for coloration which accompaniesdeterioiation shows 
satis&ctoiy durability little. 
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